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(57)Abstract: . § 

PROBLEM TO BE SOLVED: To obtain copolymers 
excellent in mechanical stability and heat stability and j> 
useful as electroluminescent materials by using "\ 
copolymers comprising specified chain-structure s < 
repeating units and optionally specified repeating units. 



r.= r 



SOLUTION: These (co)polymers each comprises 0.5- & 

1 00mol% at least one type of chain-structure repeating -^ K «-|r 

units represented by formulas I and/or II and optionally .$■ u 

0-99.5mol% (the total of the molar ratio is 1 00%) \_ v 

repeating units represented by formula III. In the \. 

formulas, R1, R3 and R4, which are independent of each 

of other, are each H or a 1-6C alkyl, R2 is H, a 1-30C 

alkyl, a 6-1 8C aryl or a 1 -30C alkoxyl; M is a 1 -30 C -^f- u 

alkoxycarbonyl which may be substituted with CN, 
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hydroxyl or the like; Y is oxygen, sulfur or -NRO (wherein RO is H or a 1-6 C alkyl); A1 and A2, 
which are independent of each other, are each a 6-18 C arylene, a 1-30 C alkylene or the like; 
and L1 and L2, which are independent of each other, are each a light-emitting group). 
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£^LTi> > R 6 iiu y/y, *fcttCj-C 

3o-T/^;U. C 6 -C 18 -T , J-;U^^(i:C7~C 2 4- 

ftliC r Cj,- (x) 7/K/P7Sy*^f- 
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fiC 7 -C 24 -Tr^^S^U Zti^co 

y. 4fcttCi-c 30 -r^;K c 6 -c 18 -ry- 

/k C 7 -C 24 -T?;Mr/K -C 30 -7/P3*>\ 

c i - c ! 2 « 7/p*^# ;ktf x/k c ! - c j 2 - n * 

S^k-Kx , i fctt 1 4> 2 HcOC ! - C 6 - T)V* 

fmzftoTSsmzmi. r ii &. yry, t 
fctiCx-Cso-ry^K c 6 -c 18 -ry-;K c 7 
-c 24 -7?/Mr/k c 1 -c 30 -r^3*^. 75 
A c r c 12 -rw;w#-;i/, Cj-c^-r^ 

3*5/*/l»*x/k £tMCi-C l2 - (*J) T)V*)V 
7$y#/U#x;i,£fcStU R 12 te. 7kS. An^y, 
xhn, 4fcttc 1 -c 4 -r;u*;i'*;^-;u. Cj- 
C 4 - Tiva * S^/Mfx/i^ fcti C 8 - C 24 - Ty )Vy 

Ci-c 30 -rn^;K c 6 -c 18 -7 ) ;-w^c 7 

y££SW*\ BMiifc. R 12 te, *?-;k xf-^teJ: 
tf7xX/i,fc£trtflW>«8a«: 1 *fctt2«*LT^T 
ii^yi^yxyk e*ojs/x;k tny^it 

Ci-C 30 -T;U^/U, C 6 -C 18 -TU-7K C 7 -C 

U R 14 Ji. ifcttC^-Cao-TVI^k C 6 - 
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y^/pa* a-*-** . mzzti h tm& ix v m shrisfp 

t-Sttot, yf-/k xfvkfcJ^xX/l^Mf 
?¥ofi$S £ l i fcli 2 {H* LT i *T t> i v >*/kfc 'J 

c 18 -7D-/k c ? -c 24 -7^/i^/k c,-c 12 - 

/k Ci-Cso-TVl^*^, C!-C 12 - (x) r^* 
$yS£*U R 18 fcJ:tfR 2 «{A, StHifcteLT. 

ifcttCi-Cao-r;^;^ c 6 -c 18 -ru-;u 
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c 7 -c 24 -77^;k r^y. c r c 12 -7^ 
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\$c,-c l% -T)v*)v*)vx-}vmim&i)\ mm 
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[0 00 3] «JWfcK#i:LT«±. #>J- (p-7i- 
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43 R 44 S£SIU — x\ R 43 £<fct>'R 44 te. ZVHCi& 

alt. c 1 -c 30 -r;^/K c 8 -c 18 -ry-;u4 
wtiv^/^yy, tr^'ji/'y. troy ^vifcii 

4fcttCi-C 30 -T/Mr;K C 6 -C 18 -r'J-;Pift 

tec 7 -c 24 -r^;Mr/k c 1 -c 30 -r/U3^^. c 
1 - c ! 2 - 7;i^ /i^PtK - ;k c L - c , 2 - 771^ >- 
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-Ci 8 -ry— ;k c 7 -c 2 4-r^;i/^r/p, c 1 -c 30 

c 12 -7/1^3* a^/M*-/^ ifcli 1 frb 2m<nc 

isTJ^ £^ic,-c 30 -7/Mr/K c 6 -c 18 - 
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7$ A Ci-Cu-T^^w*;^-;^ c,- 
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# - )V , c , - c 4 - r iva * *siiivifi-)V& fctt c 8 - 

t L<«Si^&C 1 -C3o-T>^;K C 6 -C 18 -TU 
-;P4 fcttC 7 - C l4 - 7 ;WST 1 £ fctt 2 S& 
S*lTV**7S./*£*f*\ ffii&tz. R 12 te. 

tfcliC^Cao-T/l^/K c 6 -c 18 - 
ru-;k c 7 -c 2 4-r9;^;u4fcttc l -c 30 -r 

7/U*/k C 6 -C 18 -7U-/K C 7 -C 24 -75/^ 

yi/ifciic^Cso-r^a^S/Xifctt-NR^R" 
g£«U ZZLX\ R"fcJ:im«li. SV^fcHAL 

c l -c 30 -r;u*;K c 6 -c 18 -ry-/P4fcii 
c 7 - c 2 4 - r ^ )v * m-tfr *wa±*tit> tm& 

LTV^WJK^k-HlcsaroT. *f7k xf-;WSJ: 
t^xX/U£^tfS¥oH8S^£ 1 4fctt2flB*LT^T 

yi/ymZ$klXi>£<. R l5 i5J:tfR 16 l±, SvHcii 
ALT. jk*. Anyy, xhn. ifctiCi -C 30 - 
7/Mf/k c 6 -c 18 ~7U-/k c 7 -c 24 -7?/Mr 

- (y) r/^/i/rsy^s^-^i/uiCj-Ce- 

(x) r^*^rsy«t«L, R 18 £J:tfR 24 te. s 
-c 18 -r , ;-;i/4fdic 7 -c 24 ~r^/^/^$r^ 

U R 17 . R l9 frfeR», R 25 £>£>R 42 te. SVHZiilfc 

-c 18 -7'j-;k c 7 -c 24 -7^/Mr/k 7$/. 
c i - c 1 2 » T;u^* )V#—)V . c ! - c ! 2 - a * 

5/j&;W;K-;K C 2 - C 30 -7/P3*y, C r C 12 - 
■tti, *KKfct> HiC0hHDdfv-S3^R5*^R4 2"C 

to>f v^r^-batKJCL-ou^y* (-nh-c 

[ 0 0 4 8 ] ±J4 LfcSR* *^ R* 2 ^^BifflSfi^tt 
I1HBR% 4f*« 1 rt> 6 3 flfl 0 &X/CV ^TiJ:<^LT/ 

- 7^*;HtI8i $ fix v t X v ^ x x v v & X 1/ 

*f~7*i>>ytfi£tM2 mm o ax/e v *x t x v ^ 



[0049] Mtt, WtHD^x, Sfclix 

»j;k c 1 -c 4 -r;u^;u. c l -c 4 -r^n^i/ s c 

i ~ C 6 - T)V a * isfi)VX~>V^ C ! - C 6 - 7y;W^ 

Ti^t>i^7x-ik *7f-;k 7>h7-b-;k f 

[00 5 0] AifcJ:tfA 2 tt. S^fcSfcfcLT. 
C l -C 6 -7KPyT*ottJ:<, ZZX\ ZticO 

[005 1 ] UfcJ;t>*L 2 te. Sl*fc*bfcl/Cs «rfc. 
xC (4) -C«Sii*^y>1R, * (5) 
U^i®, * ( 6 ) -CSSiia 1 , 8-^7r?;M 5 H 
m. 5t ( 7 ) 1 , 8-^7?n-f Uy- 

1 ' , 2' -O-XM 5^/-;^ & (8 ) 
^7x/f7yy^j;i;7xy^tyyl > ( 1 

o) v&*lx&*>ww->mts£T/y>u*uymi:it 

[005 2] ±a!L^*R 5 ^^R 4 HC^^T. C,-C 

3 o - T;p*;W4Jff5it «±c ! - c ! 6 - r;p^;i/. «p tec ! 
-Ci2-r;^/u-c*>0. c 6 -c 18 -7'J-;k c 7 - 

C 24 -77;^/Hl »5S^7xx;P N ^7^. 7 

x x;u- c ! - c 4 - r;^;u, 4 fctt-*- 7 f-yu- c x - 
C 4 - T>V*VWh Ztit> «ff Stcy n n » 4 fc« i 

c i - c 6 - r;^;i/. #a«ic j - c ( - r/Wf ;p£*s 

- tjvu * ^ttjfarfcii c ! - c ! 6 - r ;p ^ ^ ^ 
c i - c ! 2 - tjv a * h 0 . c , - c 1 2 - r 

- ;p N C j - C ! 2 - 3 ^x;^ ± t/C ! 

-C 12 - (^) TlV*lVT§J*)\s#-M±* tmizit 

c i - c 8 - r . c t - c 8 - r /i- n ^ v 

*^#-^fcJ:t/c,-C 8 - (x) T)\>*)VT^JivV 
.ifx^TfcO. C 8 -C 24 -T^irx/Wi, jffsatJi 

7 x xyu - c 2 - c ! 6 - r ;^x;^ 7t «^ 7 - c 2 

- C j 6 - T ;P^x;U . iC7x^~C 2 -C ir 7^ 
irx^fe^^^/P- C 2 - C ! 2 - T/U^x^T-J) 

c 4 - r/^rs^t**, 

[0053] ^imiz&tf&T^juwmmzmz* 

JZ^fV, n-{,L<lii-7Pt;k n- % V 
[00 54] 4bWH«. -URS ( 1 ) &J:l//4 

fc« ( 2 ) vmztizmmmm*)mi&GL& xxs&miz 

HR* ( 3 ) T'^^fL&jSOilLmffl 
[0055] 
[^L3 7] 



(10) 



10-101738 




R 
I 

-CH.— C — 
I 

A 

/ 

HN 



I 

-CH — C- 

! 

M 



\ 



(i) 

[0 0 5 6] R 1 » RK R 3 , R 4 , M, Y, A 

«. A», LifcilXL^ti, zcDtx'^tzntrntim 
Sr^r-rs] fe* ( 3 ) t*$<i*«^ffl<oifc*#oa» 

£.99. 5%. JfjSC(i4 0*^9 9. 5^%T'iC 
( 1 ) 4fc« ( 2 ) T-i££il&$3iJ?if4<Dit*##* 
0. 5#>£> 1 00%, tmiZliO. 5frt>6 0 : £Jl>%X' 
^UtO-gtW 1 0 0 ■? fcMrW-f S±IB 

[2. 2. 2] *??y%t'&tt&mm\L&m. mi 

Ft' 

l 



/ 

o 

\ 



(2) 



(3) 



zztm^x. wffib Hodf^as^rrs* ( i 7 > 

[0057] 
HL3 8] 

L '-° H tiztt L 2 -OH (17) 

[00 58] [5£<K L>fc,tt^L2(i±T*-^i7t3iWcSr 
T*$ii4«3K»«S:, HRsJ; (18) fcilX 
(19) T*S*tt«fllJ!Bll"3SU*ta*SJ:V 
ffiBKHR* ( 3 ) 9igL#tt 
[0059] 
[•ffc3 9] 



-CHj— C — 



— CH — C — 
I 



NCO 

(18) 

[0060) [sC+s R 1 , R 2 s R 3 . R 4 „ A 

( 3 ) "C«3/l4flBt*filcOJt***0^4>9 9 . 5 
»atC(44 0*»fe9 9. 5^%tS(18) 
fcitf/ifctt (19) T«Sii*flBS*ffl^]t*36<# 
*0. 5H10 0%, jfWO. 5*^6 0^% 

r^^Jt^tw i o Q%\,ztch x o fc-gqrta ( 3 ) 

by, ^y^uy^ ^DD^yt'y, fb7t Fn77 

fctt?nn*A/^&fcV)^T\ 2 0£>£> 2 5 0°C. 
atU4 0^fel 5 0-CcoajKTRJGS-frSif:S:Wa 

[006 1 ] -»5* (18) fcitf/S fc« ( 1 9 ) T 
0) , (2 1) fiilX (22 ) 



A- 
1 

NCO 

(19) 

[0062] 
Ht4 0] 
R 1 



H^C^C 



R< 

I 

— CH,— C- 

I 



(:>), 




H 2 0 = C 
I 



R 
I 

H.C = C 
I 



A' 
I 

NCO 



(21) (22) 

[0063] [it*, R'*>£>R 4 , M. Y, A»fej:tf 

[0064] zcommcom^mitxm^imtix^ 



(11) 



mmw- io~ioi738 



:iiA I BN (ryMV7fD-h»j;H £tz 
7V, »»x?-/k dryl/y % ;on\y 

J CH, y 



CH a 

NCO 

f23) 



(24) 



[0066 ] 
UtA 1 3 



A ' BN » -<CH 2 -C),-(CH,-CH) r ^ 



(25) 




+ CCCH^j-CH^CHj-NH, 



(27) 



CH, 



(28) - 



^N-CHj-CHj-OH 



(29) 



[0067] 



(25) + (30) 



DB2D 




CH, 

C(CH3) 2 
(28) 

eH 3 -N-CH ? -CH 2 -OH 




CHj—CHj-CfCH^, 

(30) 
UtA 2 ] 



(CH 3 — CH) y — 




CH a .CH r C(CH3>, 



[0068] *muzit o ( n ) # \) ~?-m$, 
a^p7h^7^-'CiiiKU, loooHioo 

00 0 0/7V^k »JBWi5 0 0 0K50 00 

o o z/^vnmmnttm&tth. 

[00 6 9] *%Wtzftd (n) sKUv-aSrlBfrtS 



Si) OV*<o*»«&»T*&. 
[0070] TfE^ (4a) 
[007 1] 
[<fc4 3J 



(12) 



tJUBT 10-101738 



(4a), 



[0072] R 50 ^J:^R 5 Hi:. 5VH3ft£L 

7j<S, JW^ith'n^y, 7 3= y s */^#* 
S^fc i / 4 fctt C , - C 4 - T /!✓ 3 * y^/l^^^l/St 
BftSitTV^Ti.kV^Ci-Cao-r^/K c 6 -c 18 

%t(7)W*m& 1 4 fctt 2 ffl* LT t> «k l we/P* 'J 
y. tf^U^y. eou^y4fcttt^9a/>i8t*L 
TkiC *LTZ*{4. S-OR5247t{±-NR53R 
5 *£3iU R 52 (i. Ci-Cao-r^^K C 6 

-tti\ £*l$>*4#**Kr< t h UlCDt HnJfySt't 
8t3*vtvvtfej;< % *LT*fc£*i6tf«HfiKWI4>N 
a>">4fcJ±Ci -C 6 -7;U*;M3«ktf/4fcl4Ci - 
C 6 -T}Ua*ismTW.mZtLX^Ti>£<, % LXR 
«*j«tlXR»*tt. SlH^fc&LT. ^^fftfcbKn 

-C l8 -TV-iUtfziiC 6 -C 2 ,~TyJ^^mim 
U ZZX\ SR 53 ioJ;tm^<^&< £k lolifflflj 

fKJy no y y 4 ii c i - c 6 - «k /4 fc»4 

C l -C 6 -r;wn^f^STS»Siirv^Tt>J;v>] T3i 

[00 7 3] * (4a) T^SilS ^VjyR^fttth 
[0074]* (4a)tfcl^, R 50 ^J:^R 51 (i. 

TJMfJk hFo*>\ 7*y. ^^^^fcitz/i 

^(4C 1 -c 4 -r;un^^;^~;t., a*fe4:iX/4 

teJ4»3WraBiS<iT^T«iJ:^7x^;K 

/k 7 x -/u- c ! - c 4 - 7;MvU4 ft f4-*- 7+>v-C 

[0 0 7 5] R™8J:t/R«itt, fflc. fflfcfctFQ* 

7 $ s&£u*/£M±#ji>#*i'X'wm$tix^x 

[0 0 7 6] ±J6Lfc* (4 a) cpCDZH^ -OR** 
4fc«4-NR53R54g r ^L x — x\ R 52 (4, ifjfifc: 

14, Cj-Cje-r;^;!/, 7x^;k +y+)V^ 7x 



-^-d -c 4 -r;^;u47t(4^7^;u-c 1 - c 4 - 
r;u*/ug£3iu d*ife*4#^^<fct l 

^iiS(iAny y ifctic i - c, 6 - r;^;p« J: 

R B **$J;tfR 8 M4. S^fcSfcfcLT. #arc:i4. 

c 16 -7/Mr/k 7x-/k ^?f-;k ^x^-Cj 
-c 4 -r;^;P4^4^7f-/P-Cj -c 4 -7/Mr/p 

J4Wffl^Tffi=S:t F^yMtl, *LT4fc«r*l6<0 
^#Kai±Anyy4fc|±c, -C 6 -7/Mf;W3J:tf/ 

[00 77] R* 2 14. tFo*3/TWHS*iT^ 
i C i - C ! 2 - 7 ;Hr /Pg££ at 0 
[0078] R 63 &J;I>*R 54 f4. SVHlftSlLT. «f 

u-ta^wKt^u :;t s Mr™&±tsr**cd'J? 

[0079] S (4a) 
[0 080] 
[<fL4 4] 

o 



•XCt 



C— z> 



(4a), 



[0 08 1 ] [iCcfs R 50 . R 61 &£XSZmz<7)±.X' 
a) Z»a*-OR"£*^*£. jffatttlflBrS; 

t, s ( I I I ) 

[0082] 
[-ft 4 5 ] 

^-COOR M 

H '°\ (III), 
^COOR 52 

[0 08 3] -C*SfLS-7av»8iaK*:^, sU I ) 

[0084] 

Ut4 6 ] 

-CH, 



J 



(D, 



[0085] T-a$ft.&Me 1 drumliS (II) 
R»-OH (II) 



(13) 



10-10 1738 



T4tS*fc«, £*l«r* (IV) 
[0086] 
Ut4 7] 



o 
11 



-51 



(IV). 



[0087] R 50 , R 51 *3J:l>'R 62 (S, 

o 



:co± 



ffi*fc«Rffl, Mitfh^xy, ^yi/^fcii^ 
1 4 0X:cDi8&X'KmZ-£. tlx 

b) z^-nrmr"6«h&, s (iv) xm 

ZilhWfrVTtVTtVbH (V) T*Sii4iBza» 

r^yb^ (vi ) Tas*is^oyBfflW* 

[0088] 
Hfc4 8] 



H 3 C(COOR 5& ) 2 



CIV) 

[0 0 89] [^fR R 50 . R 51 . R 53 ^J:tXR 54 (i. 
Zco±x^ltzMM^L. *LTR™ttC,-C 6 -7 
/Mf;«£f*W-] SrffiS^ftSapj. Mi.lfb^xy, * 
yuy^tz^y^uy^t'^1±T, tmt ixmt 
imm^vjy^t^m^x. 50^^250^. # 

Bfcl48 0*»6 1 4 O c C^fflSTRl£$^^) 0 
[0090] *»«^fta ) SrSOfrtiflN * 
(II) X:$kZtlbTtl>3-)l>t:& ( I ) mSftSffc 

^l*/USfc9HRfc2*»61 0*;K »a^±3*» 

4>6*yWflv\ ( I V) T^S^-tlff^T 

/l/ft i i i ) 



CH, 



-CH, 



HOCCH^OH 



(V) (VI). 

[0091] *3«Hfcaa*86b ) ^intr *b#* ^ 

(IV) T«S*i6^t-&*l^Sfc9* (V) Tf££ 
0*/W8^*LT5$ (VI ) T^SftSvn^ggSSW*; 

-So 

[0092] CThLT. Z2 = -OR52^ (4a) "C 

iflli^y-'Xxt- ^ (Knoevagel) 

[0093] 
[-K4 9] 



-0 — (CH 2 )— CH 2 OH 
-O — (CH 2 ) S — CH 2 OH 

,CHO 




OH 




O O 



C — 0(CH 2 )— CH 2 OH 



(26> 



[0094] .1 Meldru mMt 1 , 6 

STCT-b h y fc 7kZ Rfe£ I *ifikm& £ ^X t'X - 



(14) 
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[00 9 5] 0iJ£ LT. Z 2 = -N R 53 R 54 co^ ( 4 



[0096] 
Hfc5 0] 

o 

11 

C— N — CH,CH,OH 



I II * CH 3 NH(CH 2 ) 2 OH ♦ H 2 C{COOC 3 H s ) 3 * I |l I I 



[0097] <rc7)tir3\ 

7;l/ftKJ:7D>'8!i;xf^t2- (^f-;PT5y) 
-x? y-/^WI«^'J y>^STT'RB 

[ 0 0 9 83 3* ( I ) . (II). (III). (I 



(37) 

V). (V) &£tf (VI ) T«S#i6U»»ft^lW4- 

[009 9] ifc. TISO^ (6a) , (7a-l)fc 
<fctf ( 7 b-1) : 
[0 100] 
HL5 1] 






(6a) 



(7a-l) 



[0101] [5*+. R 12 ' (i. xh 
-r^4«ic 8 -c 24 -r7;^-;^ 

asi^rsya. *fctti«i-t> L<j±»«r&c 1 -c 80 

-T)V*r)V^ C e -C l8 -TU-^4fcliC 6 -C 24 -r 
1 4fctt2«*LTt^T t J;iWJ-yk tv<y V 

<. r 13 ' (2. 7k*. ifcJihHo^i/as-riaffliifc 

c 30 -T/un^^, c 6 -c 18 -ry-;pafc{ic 6 -c 
24 -T7/i^;i^£SiU ^-LTSR 12 ' ^it/'R 13 ' 

"CHfliStLT^Tti^Cj-Cao-r;^;!/. c 6 -c 

i 8 -r»J-/^4fc»ic 6 -c 24 -r9^;i^**-r 
#\ r 48 ' feiw 9, (2. **i l 



(7b- 1) 

* fcli 2 LT v vx. i J: v vt/t,* y x/k tf/< y v~ 
/K troyS/ # -;W4}tl4e^9^W«t*LTt>J: 
<. SR 48 ' ^i^R 49 ' co^<fctio 

±T*ifc»»fe»r*] T*l3*l4 1,8-+ 

[0102]S(6a), (7a-l ) &£Tf (7b- 
1 ) T$k£tl& 1 , 8-+7*;M 5 FR«tttth Ho 

cot Kn^^SSriiLT^y ^-WRtflsrwtlS^L 

[0 103] ±^Lfc5C (6a) ttZ&^X. R 1 2 ' (4. 
JUtcl*. 7j<^. JML mm. -ho, -XP^jfr/M* 
-/k xh^^/W-/k n-tL<fcM y-rn# 
*i/^/Mfx/k *+/k#/U;Kx;k xfvU^/k-tfx 

t L<J4a 3 5:4C l -c ls -r;U^f/l^l. 7 
xx/k t7f;k 7xx;i/-d-C4-7H;k + 



(15) 



mmw- io-ioi738 



jU&±XS/£tzte^)\sXWm$tiX^Xi>£^) XI 

tiX^XhX<. mtttz. R 12 ' (4. Sltti, ^f- 
^2KU^tUi^;^ y b^ y ^ 

v^Tt J:v^c l -c 15 -T^;K 7x-;^^7x 

[0104] R 1 2 ' (4, «rfc. <S*. HHt. *fc!4H- 
k L< C j - C l5 - Tz^r/t^T* 1 SJft* 
2B&$*rc^&75 A *:;u*y-;k b^ys^- 
/k t° o y i>~)V & tz (4 b^ ^ £ =g| U ^<TT\ 

tiX^Xioi:<, R 13 ' (4. Wtr. C^-c^-r^* 
/k ffiK^NayyifcJiC 1 -c 6 -r;P4r;i^fcJ:tx/ 

[oio5]sr i2> nxr/R 1 *' ^<tuo 

14, fiJfflT'SSb Fo^fyl^W^tJ)^ 
[0106]*(7a-l) fc4tf ( 7 b - 1 ) +C0R 
48 ' &4tfR 49 ' 14. 5lHw?fciLT> «FarW4. tF 

v^i/mx'iwMtfdtmmm. muzinwMztix 

v^Tfciv^Ci-CiB-r/u^yK 7x-/k 
/k 7 x c 1 - c 4 - T)^)V£ tz^y^v- c 
!-C 4 -r^;PSS:«-r*\ sfcttifc. R 48 ' £J:tf 
R 49 ' <4, #*fctt. ^4>*%^LTV^a*JH^t 

£ftl> H-i L < J4fl3r£S#IS£ 1 & fc(4 2 im LX 

^TfcJ:v^^U^-;u*fc{4e^9> ? -^*-r. 

[0107] gR 43 ' fe 4Z/R 49 ' C0^< kilo 
14. WfflTSShHn^^SSrl-p^rti^STftS. 

[0108]S(7a-l) feJ:V(7b-l) 4«0R 

ny>\ ifcttCj-Cu-TJMfyk Cj-C^-T/P 
=?*A c,-c 4 -7/U3^;^;ki^/k Cj -c 4 - 
7i/;k Cj-c 6 - (x) m;ursyi{iiiii# 
* ^ J: t>V £ tz (4xf-^TSH£ ftT v ^X i> X V * 
7x-;k ^7f-;k 7x-;U-c 1 -c 6 -7;k*;!/£ 
14* 7^/u- c , - c 6 - 7;K;HT'ii$ fix 1 

[0109] R 48 ' £>il>*R 49 ' (4. «ffc. b Fo*>- 
fc»4 7x~;u-c 1 -C 6 - 7/M^SrSI L> 



T\ 2R 48 ' &itm 49, <Wr<fcfclott* fiJfflT 
* h b F n * yl * 1 *f * * % T* & . 
[0 110] R 15 £J;I/R 16 (4. 7j<^ s y\ny 

>\ i^Cj-di-r/K/k Ci-c l2 ~r;i/r7df 
v. Cj-Ce- (x) ta^t $ y £tz (47 x-;^s 

[0111] t}<n*ism<7)m±'j?%<ti>i?t>z> 

[0112] ±aUfc«+^»fWBB4. H-fc L<i4 

*a»fc:i4 1 3 mmztix ^Xt>£\\ 

[0 1 1 3] (6a) 
[0 114] 
[ft5 2] 




(6a), 



[0 115] [5S*K Ri 2 ' i3j;tXRi 3, J4±"C*ifc 
^S5t*ffii4> 

A)s£ (VI I ) -C&Ztl&mfcl. 8-^7*-/Hg 

k* (vi 1 1 ) vmzti&m-mrsy 

[0116] 
Ut5 3] 



R 1Z 




R 13 '-NH 2 



(VID (viii), 

[0 117] R 12 ' ioilXRi 3 ' (4±T"4-^^ 

flfF, 50*^250°C. ff3ifcU49 0*»fel 4 0°CcO 
B)S (6a) W 12 ' ^lStftt L<i4 2»ftT$ 

[0 118] 
Hfc54] 



(16) 



10-101738 




(6a-l), 



[0 119] R 12 " tt. ^oyy, JK8fc:»4ffl 

35. Mm, 3*731. £fct±-ho£*lU -eLTR 13 ' 

HSHS, S(VIIa) T*3l$il&*S*l , 8-^ 

7^-;HBfc* (viii) x-mtizm-mT s y 

[0 120] 
HH5 5] 

,12" 



R 13 '-NH, 




(Vila) 



(Vffi), 



[0121] [it4>. R 12 " feitXR 13 ' «±f^-^fe 

ST. 5 0*»fe2 5 Or. ffjg(3{49 0*^14 0'CcO 
iB9re£t3*fc«. -C0J:3lcLTt#JtiC (6a- 
1 ) X'$iZixh{k-&mtM-mi>L<ltMZMT$.>£ 

(II)J§5rffl^T. 5 0K25CC. jffatlilO 



[0 1 22] sU7a-l ) fcitf < 7b- 
[0 123] 
Hfc5 6] 



1 ) 





(7a- 1) 



(7b- I) 



[0 124] [sW. R 15 . R 16 . R 48 ' fcitfR 48 ' 

;m s vmmrtw&im (*sc > a. * ( 1 xa« 

J:tfb) 
[0 125] 
Hfc5 7] 





(IXa) 



dXb), 



[0 126] [iW. R 16 . R> 6 fcJ:t/Ri2" (4±t-4 

S (VI la) 
[0 127] 
Ht5 8] 



(Vila), 




[0128] [#f». R»" {4±T^-ifcKi*Sr*f 
I)] X'&Stl&Mfcl , 8- (X) 
[0 129] 
[^5 9] 



(17) 



W 1 0 - 1 0 1 7 3 8 




(X), 



[0130] R^HXr/R^^X'^ttc 

S&t flRtfP®, 7?y-/k funO-ey, 
^yttzlt^-^Vy^t'CO^T. 5 0*^250 
#atCtt9 0*>^ 1 4 O'C^SX^.t^ittiik, 

( I X afcilA'b ) X'0:<$tl& 1 , 
BWflcfcA (XI ) 

[0 13 1] 

-.48' 



5 H 



R 



NH 



(XI), 



R 



49- 



[0 13 2] [it4>. R 48 ' feitA'R 49 ' J4±T4i>t 



H,N(CH,) 3 OH 





&get. fmt Lxmtim (in <s£jbvvt % 50 

2 5 0°C. ifjIKti 1 0 0*^ 1 5 0X:cr>i§J$.X'K 
[0133] ^JHBfcfl^T* (6a) T'StSilS 1 , 

s— ^-7^;w s mmtiwm&xm (a> £«tts 
ft.siviii) T-^^ixs^-ars^^^ (vi 
I ) t'^$ixS-ft^5 1 t;t^*i OHRfc 1 *»4> 1 . 8 

#SSC(±1. 2*>S>1. 4^1^!,. 
[0134] *«^fcfi!o"CS (6a) T$kZtl& 1 , 

8— s mmftowmim ( b > $»rf * 

Bf, S (VI II ) •C9t&tiim-UT$>*& (VI 
I a ) X-mZtlHtH®) 1 */H3fc "JHRfc 1 1 . 
8*/K SKSfctA 1 . 2*»4>1. 4*frm^*LXmM 
■thm-Wi. &ZM%> Klim^TS.y^ (6a- 
1 ) T*?l£:flS-ftl^U 1 "JHKtc 1 . 2*^5 

jfSSC«2*>4»2. 5*/Wfln*. 

[0 1 35] tflJfcLT. j£ (6a) TfeSiH. 1 , 8- 
5 Kl^ft^Sit^TS (A) fcitf (B) fr 

[0 136] 

lite i ] 




[0 1 3 7] ZZX'it. i*4-;nn-f7?- 
i:2-rSyx^y-;kS:RjS5S*T4-^DD-N- 

l>. £<04-?no-N-t Hadf^xf-yp- 
1 , 8 -+7?)U4 S Kfctr^U iSytimmem ( I 
I ) t&OlF&TX'milLXWiW&N-t h*odfv-xf-;l/ 
-4-t'^'Ji^V-l, 8-t7^HJHJ4tJt 
6. 

[0 1 383 *«HHt8S-?Trt (7a-l ) fciV (7 

b - 1 ) x-mztit i . 8-^7^;m s \*mm#<nm 
mum < c ) tmm-tz&f, * ( x > x-^sixs 0-7 



o 

CHj-CHj-OH CHj-CHj-OH 

xxu^-rsys-jS (viia) x-mzti&ik-smi 

t^SfcO— «(3l*><bl. 8^^. ifil^JAl . 2#> 

4.1. 4^;i/ffiv>^LT^ (xi ) x-m^ixhrnzMcr 

fcOHRfcl. 2*>£5=E#K ffafc»42*»fe2. 5^ 
[0 1 39] WfcLT. 5^ (7a-l ) is XV (7b- 

i ) t**3*is i . 8— s h-f&gfl^sat 

[0 140] 
Hfc6 2] 



(18) sftBH* 10-101738 




CHjNHtCHjJjOH 




[0141] ZZX-ii. i*4-^no-t7^-;l« 

-l, 8-^7 h^uy-i' , 2' ~^yx-i $ 

-^££t£*4*<. ifU±Htt*a^* <W3 : 1 ) 
^UWI). mz, Z<D4/5-7un-l, 8- 

(^f-^T^y) -x^y^fcfcHKicoffl (11)8 
C0^TXWMlZ¥mc04/5- (N N- 

1' , 2' -^yxM^Y-W4t^« 0 
[0142] 5ft (6a) N (7a-l)fiJ:V(7b- 
1 ) -e«Sn4 1 , 8-^7^;M 5 FRVftfeWfrf 
$fc^S(VI I), (VIII). (Vila). 

(X) *jj:tx (x i ) •e»S3h.&a«Mk'&*iiHRt# 

[ 0 1 4 3 ] JEfc, ( ^ ) tfy vHB£>K 

ifr^^r^ (20). (21) itf (22) 

[0 144]*»«C{IE3 O) *yeH«Ii, 

jflfcliSSUi* ( P o u r i n g ) . ( s p r e a 
ding) ^cliXtV3-f^ X^t'T-JB^SS 

[0145] 3 ( 3 ) ^'Jv-a^, Z 




timmcox^? wutaBau o. 1^^100^ 

bc7)$Efflc7)SmJE (direct voltage)^ 
W^B»:^2 0OK2 0 0 0 nmCOfEHcOftS: 

[0147] ^^raiittXfiR (Adachiffi, App 

1. Phys. Lett., 57, 531 (1990) #88) *>&4MarC* 

0. *£T«HTL (lETLSfiiyi) *5±tXETL («^ 
SftMJl) fcuffcHvo^o icoia^r+RliicoBWiik 
0 1> Itm^fBftfi J£ SrWttSiktcft*. 

[0 148] U>>L&#£>. 3^Wt«d«IHtebKy 
^HW±. ttz. 5t^OS^*4fcl4*<ir<ktia<0 
ffi<Ottflk<0»^ftk LT«»«3K«rtTttm^6T* 

1 . ^StttS^B 

2 . 3-n 7 Am«W 5 3 2 7 9 8#4fc 
te3-n yyN-«FHFaJH^ra*5 6 4 2 2 4-f fclExBS 
flT^SiD^m^ftHfrf^WR (chargecarr 
ier transfer substances) 

[0149] *»HHfc«-5#U vHHkMeotmoa^- 
fllli. kOfctt, :7*/l^£®JST4£k£tt«kU 

i4awar*»*. ax?** tiitr? * + y 9 y- 

b^/c«i^Uxf-vy-f7^u-h^rk\ *ry*- 

[0150] ^isttte-&»jtt. nmammu^tmm 
y % 7K»;t^^trys». ^u ( xf;i/7x-;^D^t 



* 1 " 9 



(19) «fBB*P 10-101738 



J: a # y if & . 

[0151] 
[MM] 

1) 5t(25) (x:y = 0. 5:0. 5)fcft33 
sKy^-Srftftl h^^-2-7*ntr;P*5 0%{« 

1 1 0*C^JPf»LT*5V^3^P77XnC 

Dtt^^T^ 'J;H2->fyy7t hx*;P** 1 
5. 5g (0. 10^) hN-t'-jW^y-W 
19. 3g (0. 1 0^;U) fcAI BNtfO. 32g 
(2. 0 5»J*7lO **AoT^4«ffflSr3iefBWtT» 
T«, H fcfflJK"C 1 6B*HbWT. JtiE*£«£ft£ 
AIBN(^*tO. 32g) «:Bfflfc#ftTin£*. 

[0152] 2) 5* (28) fcft-3 4-?no-N- 
-fyr^^-1, 8-^7?;MSK 
4 6. 6g (0. 2 0^) c7)te 7 J<4-^Qn- 1 , 8 
--^7?-7Ui££: 2 1 g (0. 24^)^77^/1/ 

■hbhwm-*. io«ataaKj«iiLfc«, ?K£i 1 

32. 5*^134. 5X:OiSmfel&ft£6 0g (9» 
f!<D9 6%) f#S. 

[0153] 3) * (30) Cft5N-> fVTS^- 
4- (N* ->*^-N' -th'DdryXf;M 7^7 
- 1 , 8--h7?;M $ K 

30. Og (0. ^4-^no-N->f yrs 

/U-l, 8-t7W$H (28) £ 5 0ml CO 2- 

I ) U50ml «7)xfi/y/ya-;^y^f^x- 

^*^j«4a^flj«:«8sn r T2. 5H*iffl8*w-s. c: 
^»«^sat?&aiLfca. *sri \ mt&. zcomm 

■WSDft* 1 1 7*>£ 1 1 8°Cc7)^-fefS Q a B $: 2 4. 5 g (3 
^7 1%) »i # 

[0 1 54] 4) * (3 1 ) (x : y = 0. 5 : 0. 

5) fcadn^y-e-oiw 

IWl->h*^-2-7 , oir;WC3i: (2 5) (x:y 



= 0. 5:0. 5) (c«3=JjKy V-#5 0%i8JgT'A 
^TV%*»J8»«3. 5g («&5 5y*^NCOai) T 
^ (30) T**snsN-> f yrS;l/-4- (N' 
fvU-N* -t Kndfyx^) TSy-1 , 8-^7 
5 F**l . 7 g ( 5 . 0 S y*;i/) T&^&l 
-<Xh*>--2-7 8 n ViVjfi 1 5 m I 0>«-&«-teffl*T 
TxVf-;l^> 7 5^U-hS:2mgiDi&. ^<0KJiSfi 
£1*1*1 1 0-CTfltfPL. *LT*S^L<:«*fk«K» 
f4coffl*ti £ SCSSJI ^7h^77^- "Cttefc LT 91 

3 . 2g mMzm<n93%) 

[0 15 515) 3^J7-(3 1) (x:y = 0. 
5:0. 5) £fflVVfc«WBIM<0«» 
I TO?M#7X (Balzers Co. £ 
*^A<20x30m mc^lt fc-BJK LTS Ktt & ♦ 

[0156] 1 . iB«aSBrtTIKf?*k Falter 
o 1 SrEvvCl 5#iaMS\ 

2 . «#*J»rtT4Mtei: fc*f U*W**fflvvt 2 
x 1 5^1^, 

3 . g^mtx^yw^ffl^t 1 5ttmmz\ 

4 . fiW«S§l*lT'#«^i: i>#T U VT-fe h 
2xl5MI^ 

[0157] 1. 2-y7npx^yK(31) 
(x:y=0. 5:0. 5 ) tftdtfy 1 SW>« 

* , CA-> , C^&»»t« !! »f6 ( 0. 2jum^7>f;^ 

- Sartorius Co. ) . 

5 (77^-1) £ 1 00 0 rpmtffl^T, *£>iFJS 
Lfc*»*JJEI TO<T9X±fcJ!£Hr4. 

[0 1 58] ^^3CU4t^7^^ 

ffl^T. ±ia7-r;^±tit@^3mm<oaiAA 

o £tf)3»¥J«+. ( L e y b o 1 

d ) rt^ffi^Sr 1 0- B A-;loftJ»(aM»Lfc # 

[0159] mz, zcoiromtA \w&zwm.xm 



(72)^# ^7 • <-T*?> 

M 747800? l/-7Xi^ • is^7y 



(72) fg0JJ# TV • 
5— fe6 



(20) ftmy- 10-101738 

<72)3|bJJ# v)W • K^;UxM y 

M 7 47877 t'U 7 b - tf-tfy\-f r^- 
?35 



